Interpretation and elaborative development and approaches for the topics treated in the textbook, Modern School Arithmetic, for grade four by Sheehan, Marie June
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1950
Interpretation and elaborative
development and approaches for
the topics treated in the textbook,
Modern School Arithmetic, for
grade four
https://hdl.handle.net/2144/5344
Boston University
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Service Paper 
INTERPRETATION AND ELABORATIVE DEVELOPMENT AND APPROACHES 
FOR 'lHE TOPICS TREATED IN THE TEXTBOOK MODERN SCHOOL ARITH-
METIC FOR GRADE FOUR 
submitted by 
Marie June Sheehan 
(B.S. Emmanuel College, at Boston, 
Massachusetts, 1947) 
In partial fulfillment of the requirements 
for the degree of Master of Education 
19.50 
R '"' rnn U . •er · il)' 
3cr11Jo l of Educ w. . 
1-ibr art' . ...--
J 
I 
1 
I 
I 
I 
I 
l 
---11 
APPROVED BY 
First Reader: Robert L. Burch, Assistant Professor of 
Education 
Second Reader: W. Linwood Chase, Professor of 
Education 
ii 'I 
~---
-ACKNmVLEDGNENT 
I "'rlish to express my deepest appreciation 
to Dr. Robert 1. Burch, Assistant Prof essor of 
Education, f or his fa i thful assistance and in-
s piration throughout t his service paper . 
iii 
TABLE OF CONTENTS 
CF.L~PTER PAGE 
I Introduction 1 
II Review of Literature and Research 3 
III Interpretation and Elaborative 
Development of Textbook 
Presentation of Number System, 
IV 
Addition and Subtraction 
Interpretation and Elaborative 
Development of Textbook 
Presentation of Hultiplication, 
Division and Fractions 
BIBI,IOGRAPHY 
11 
35 
63 
iv 
II 
A. 
CHAPTER I 
Introduction 
Statement of the Probl em 
The purpose of this study is to interpret the author• 
objectiyes for each new section in the textbook Modern 
School Arit~metic for grade four, and to develop more com 
plete approaches for the topics treated in this textbook. 
B. Justification 
1. The text and the manual are sketchy in approach. 
2. Teachers often do not realize what the author is 
trying to do because they have not had specific 
training in the ·meanings and understandings of 
ari thmetic. 
3. Arithmetic must be rationalized, and this usually 
takes a l onger developmental period than can be 
provided in the limited space in the textbooks. 
4. Teachers need to develop approaches in the light 
of the situation in their local environ~ent be-
cause frequently authors must make general 
approaches in order to make them sensible on a 
nation-wide basis. The author's approaches shoul · 
be considered as models around which local 
- 1 -
approaches can be developed. 
C. Scope 
This is a service problem prepared i n the form of 
an arithmetic teaching manual for all fourth-grade 
teachers in the Chelsea School System. Each new topic 
t reated in Modern School Ari thmetic , the basic text for 
fourth grade, will be discussed, t he author's purpose 
will be analyzed and developmental and elaborative ap-
proaches for the topic 'l.vi ll be presented . When completed 
it is hoped that this ioTill be a guide for a wide variety 
of meaningful applications and procedures to develop un-
derstanding and skill. 
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CFf..APTER II 
Review of Literature and Research 
It is evident today that there is much need for chang 
in the arithmetic program. Brownell states , 
To remedy the evils of current mathematical 
deficiency vrhat seems to be needed is not 
more of the same kind of instruction which 
produced these evils, but a fundamental re-
organ~zati~n ir: the ~ubject matter and 
teach1ng OL ar1t~net1c.l 
Meanings Developed Before Drill 
Many teachers uphold the drill theory. HOi>Tever, 
1'1orton2 claims the pupil is drilled in elements, as in ad 
dition, until he can add rapidly like a machine . There i 
little opportunity for him to learn the meaning of what h 
does; he just memorizes. Children's textbooks often show 
the pupils hOI:l to solve the examples, but give him little 
opportunity to think for hi mself. 
If aritrrmetic is taught by the drill theory, it is 
taught as a group of unrelated items, and the learning of 
arith..metic is difficult. Ac cording to Stretch, 
1William A. Brownell, "When is Arithmetic Meaningful?" 
Journal of Educational Research, 38:498, March, 19Lf-5. 
2Robert Lee 1•Iorton, Teaching Ari th:netic in the Elemen-
tary School, New York: Silver Burdett & Co., 1939, Vol. 
II, p. 5. 
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Dr ill cannot give the learner an understand-
ing of vlhat he is learning. If he does not 
have this be~ore drill , he -vnll not have it 
after drill.l 
The purpose of drill is to fix what has been compre-
hended . The steps in any process must be understood be-
fore drill i s undertaken. The necessity of developing 
these meanings before drill is emphasized by Bro1.inell 
,.rhen he says, 
Surely, t eachers must see in the r.:J.athematical 
incompetence of senior-high school students 
and of adults l i ttle rea son to continue teach-
ing arithmetic in order to develop mechanical 
skills only.2 
1vfcSwain supplements this statement \.•Then he states, 
If the program stresses memorization and ab-
stract drill, the pupil develops mechanical 
skills only.3 
Systematic experience and complete understanding must 
precede drill. Neaning has a definite place in the l earn-
ing of arithmetic. This place is defined by Brmmell 1¥hen 
he states, 
1lJ'i thout these meanings to hold ski lls and 
i deas together in an intelligible u..n.ified 
system, pupils i n our schools f or too long 
j 1. Lorena B. Stretch, "The Value and Limitations of 
\1 
Drill in Arithmetic ," Childhood Education, 11:414, June, 
1935~ 
2~ Brovmell , QQ.. cit., 38:491, IV.tarch, 1945. 
3. E. T. Mc&vain, A Functional Program in Arithmetic, 
Chicago: University of Chi cago Press, 1946. 
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a time have 'mastered ' skills ~,rhi ch they 
do not understand_, \l}hich they can only 
use in situations, closely paralleling 
those of learning and which they must 
soon forget.l 
I vJhat Should Be Included in Textbooks: 
Thiele states, 
The psychology of meaningful teaching 
suggests that textbooks and courses of 
study should not contain rules and ex-
planations, but instead directions for 
activities wi th questions and sugges-
tions to guide and aid children in gen-
eralized t hiiLking.2 
The major objectives of the modern arith.lnetic program 
are to develop in the student the ability to perform the 
various mathematical operations vd th sldll and 1.mderstand-
ing and to provide a number of rich experiences which "Yrill 
help the pupil to apply quantitative procedures effective-
ly in social situations in school and out of school. 
Klapper upholds this statement 1.vhen he says, 
The mere routine activities of daily 
life demand a mastery of certain num-
ber facts and number processes . In 
addition, a carefully selected cu~ri­
culum in arithmetic helps to give 
children an insight into social situ-
ations and activities that vmuld 
1. William A. Brovmell, The Place of Me~~ing in the 
Teaching of - Arit~~etic, Chicago: University of Chicago -
Press, 1946. . -
2. C.L. Thiele, "From Concrete Experience to Higher 
l' Iental Processes of Arithmetic ," Education, 61:478, 
April, 1941. 
- 5 -
otherwise be unknotvn to them.l 
The teaching of Aritru~etic must go beyond the point 
of dealing Hi th number facts, and the capacity of the mind 
to generalize must be developed. Such an objective will 
change the grade placement of topics, and require netv 
methods of teaching, and it -v;ill require a different type 
of textbook than is now being used. 
C.L. Thiele2 recognizes the need for planned and di-
rected ;feadiness instruction and for a :nethod of learning 
based on active participation and di scovery. 
How to Use the Textbooks: 
Children should recognize quantitative ideas in 
social settings, and should be able to make use of the 
facts and processes t hey have learned. The authors of 
Learning Arithmetic believe that, 
In the initial learning stage, the teacher 
should take time to help pupils grasp the 
meaning and relation of number facts, the 
explanations and directions, the new steps 
in the fundamental operations and the netv-
type problem situations.3 
1. Paul IQapper , The Teaching of Arithmetic, New York: 
D. Appelton-Century Co., 1916, p. 10. 
2. C.L. Thiele,"Arithmetic in the Early Grades, Arith-
metic in General Education," Sixteenth Yearbook of Nation-
al Cm.mcil of Teachers of Hathematics, Teachers' College, 
Ne\!T York, Bureau of Publishers, 1941. 
3. N.J. Lennes, Don C. Rogers, L.R. Traver, Learning 
~ Arithmetic, Chicago: Laidlaw Brothers, 1947, p. 4, 
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In school, it is neces sary to supplement real prob-
l lems Hi th the traditional textbook problems i.vhich repre-
j sent the experiences of other people. Such textbook prob-
i lems are needed to extend the pupils' experiences into 
I <..vi der fields and to f urmish additional practice vvi th the 
' aritrunetical processes. 
The aut hors of Ari thru.etic vle Use state, 
Through carefully pl anned activities the 
pupil is taught to 1.mderstand t he nature 
of the nmnber system. This understanding 
insu~es a meaningful grasp of the proce-
dures t ha t are presented in the various 
computa t i onal processes.l 
Teaching should be directed toward giving a more 
t horough uncerstanding of the meanings of nULmber relations, 
and the teacher should plan s oci al si t ua tions for motiva-
ting t he learning of new concepts and skills. L~ the text-
book, Using Arithmetic, the authors believe that 
A first essential i n the mastery of ari tlli~etic 
is understanding. In the past, this has not 
been fully recognized in ar i thmetic textbooks. 2 
It is the purpose of the authors of the textbook 
~~king Sure of Arit~metic 
to help t he pupils 'make sure' of the 
1. Leo J. Brueckner, Foster E. Grossnickle, Elda 1. 
I 
r-1ertc:m, Ari thr~etic \'/~ Use, Philadelphia: Joh...n C. Winston 
Co., 194S, rn~roductlon. . 
2. Virgil S. 1·Iallory, Dennis H. Cooke, Amanda Langhren 
Using Arithrnetic, Chicago: Benjamin H. Sanborn Co., 1946, 
Preface -iii. 
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successive steps in learning to understand 
and to use arithmetic. From the be ginning 
meaning and relationship are emphasized.l 
Suggestions from Teachers' Ivfanuals for Using Textbooks: 
It is suggested by the authors of the textbook Arith-
metic We Use that 
Formal •,vork on occupational processes should 
not be be gtUl until the chi l dren have meaning-
ful nlli~ber concepts and clear ideas of number 
relations and an appreciation of hmv numbers 
function in our school affairs. The slogan 
should be: Meaning and unders tanding first, 
then practice.2 
Each ne"'.•T process taught should be 1vell motivated by 
some meaningful situations and the computational phase of 
the ne1.v proce ss , once understood, should be given drill and 
practice t hrough exercises in the textbook. 
that 
The authors of The New Progress Arithmetic believe 
Temporary skills of a fairly hi gh order may 
be developed by drill alone. Hovrever, t he se 
sl~ills are likel y to break down, because 
drill alone fails to develop effective habits 
of t hinking , and because it does not insure 
a sound number sense. Drill for fixing skills 
should come only after thorough understanding ·3 of the processes and much meaningful practice. 
1. Robert 1. Horton, Herle Gray, Elizabeth Springstun, 
Willi~~ L. Schaaf, Making Sure of Arit~metic, New York: 
Silver Burdett Co., 1946, Preface ii. · 
2~ BrueclDler et al., QQ. cit., p. 28. 
3. Philip A. Boyer, W. Walker Cheyney, Halman White, 
The NevT Pr ogress Arithmetic, Ne•.v York: Hacl"lillan Co., 
1919, Preface. 
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Arithmetic should not be a meaningless routine of 
j "busy 1-IOrk. 11 :Heaningless drill 
I 'i:mrse than Hasted effort •1 
is useless drill and 
I In the textbook, Studying About Numbers, the f ollmr-
statement is sugge sted: 
Properly used, the exercises should contribute 
appreciably to t he systematic grmv-th of the 
pupils in t heir grasp of arithmetic concepts 
and i n their development of efficient l•rork 
habits and skills.2 
1. Thomas J. Durell, Harry 0. Gillet, N'e~.<r Trend 
Arithmetic, Skilltexts, Columbus, Ohio: Charles E. Mer-
rill Co., -Inc., 19~8, Preface. 
2. F. Lynwood Wren, Joseph H. Randall, Helen H. 
Leavitt, Studying About Numbers, Boston: D. c. Heath & 
Co., 19~4, p. 112. 
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2. 
3. 
Conclusions 
Heanings must be developed before drill or the 
pupil develops mechanical skills only vlhi ch a.re 
only narrm·1ly usable. 
Textbook ~Titers agree that there Tiust be 
activities vJhich \·Till adequately develop mean-
ings. Because of limited space, the textbooks 
cannot provide these activities and they must 
be other-vlise provided. 
Teachers' manuals sugge st through exercises, 
the tex tbook can give drill and practice in 
the ne\v processes, once they are understood. 
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CHAPTER III 
In traduction 
This chapter is divided into sections which are con-
cerned v.ri th: A) The Number System; B) Addi tion; 
C) Subtraction. For each topic, the textbook pages on 
"':Jhich ne1.·r material is presented are listed, the author's 
ob j ect ives for these pages are stated , t he readiness re-
quirements f or these new objectives are discussed, sugges-
tions f or approaches t o these objectives are given, and 
jenrich..rnent and evaluation mat erial to support these objec-
1 ti ves are presented vli th local application to extend mean-
ing: 
A. Interpretation and Elabora tive Development of 
Textbook Presentation of Number and the Nlunber System. 
1. Title and Page Numbers 
The Heaning of Large Numbers 
Reading Lar ge Nu~bers 
Larger Numbers 
A Page of Numbers 
2. Basic Ideas f or the Pages 
Textbook Page 
2 
3 
114 
196 
a . It is the author 1 s p1..1.rpose to introduce t he 
child to f ive-p·lace numbers that 1vill give the child fur-
ther practice in appreciating the place value of the vari-
ous positions in a large number. 
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3. Readiness Requirements 
a. Children must understand that the place in 
\·rhich a number is -vrri tten is i mportant. 
b. Children must see that six or five or four 
! means six or five or four of something. 
c. Childr en must see that the position of the 
J number tells the size of the group that is represented, 
and thereby determines the act -al value of the six or five 
or four. 
4. Sugge s tions for Approach 
I Ln the fourth grade the teacher should proceed 
in the building of understandings beyond 9,999. Children 
must understand that the place of a digit in a -vrhole num-
ber is its position in r eference to the other digits of 
the number. The places of the di gits are numbered begin-
ning at the right. The application of a local situation 
may help to explain this statement. 
The circulation of books in the Chelsea public 
library is 67 , 926. In this number the 6 occupies the 
first place, the 2 the second place, the 9 the third place, 
the 7 the fourth place, and the 6 the fifth place. 
Each of t hese places has its place value, that 
... is, a unit of its mm. For example, the 6, by virtue of 
I its being in the first place, expresses that many one s, 
I 
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the 2 expresses that many tens, the 9 expresses that many 
hundreds, the 7 expresses that many t housands, and the 6 
expresses t hat many ten-thousands. I f the di gits in a 
number are alike, as in 66 , 666, each successive di git from 
ri ght to left, occupies a place vrh.o se value is ten times 
a s large as t he one before it . 
The teacher, in building understanding beyond 
9, 999, mus t show the children that by moving one more 
position to the left, the nmnbers in this ne1v position vri l 
refer t o a nevr unit group, the size of i·rhich is ten t hous-
and. 
In our Chelsea Public Library there are 91,261 v 
We can analyze this number into its component parts . The 
number is read ninety-one t housand , t1,·10 hundred sixty-one. 
(Note that and is not used Then ive read 1•Tho1e numbers .). 
1 one . • . • . . • . • 1 
6 tens . . • • . 60 
2 hundreds • . • • • • • • . 200 
1 thousand . . . . . . . 1,000 
9 ten thousandS . . • . . . • . . 20~000 
91,261 
This same number may be analyzed in other vmys: 
91,000 ( 91 t housands) 
200 ( 2 hundr eds) 
60 ( 6 tens ) 
1 ( 1 unit ) 
---= 
91,261 
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91 , 200 (912 hundreds) 
60 ( 6 t ens ) 
1 ( 1 unit ) 
91,261 
• 
_ I. 
-~ 
e 
or 
91,260 ( 9 ,126
1 
tens ) 
1 ( uni t ) 
------::-= 
91,261 
The child must be made to realize that vrhen 91, 000 is 
vrri tten dmm, the size of the unit group is thousands and 
I 
"l.vhen 91,200 is "'Tl'i tten, we are using hundreds as the basic 
group. 
The position of the number indicates the size of 
the group, but the number itself indi cates the nmnber of 
groups of tens, hu:~dreds, thousands, and ten-thousands. 
Although sticks and discs can be stacked in group s of ones, 
!tens, hundreds, and even thousands, it is too much to ex -
pect to demons trate ten thousands. HmrJever, the child 
s hould be guided to i ma gine groups of ten t housand each. 
The child also must learn to understand the use 
of zero as a place holder. This can best be taught by a 
1
concrete example. 
I The population of Che lsea is lJ-1,032. Zero holds 
t he hundreds position and indi ca tes no hundreds. The 
number i s read forty-one t housand thi rty-tvlO. The word 
and is not used. It is re served for reading nu~bers in-
volving decimals. 
5. 11aterials and Devices 
~- 1. sticks that can be grouped together in bun-
.dles of tens. 
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I (ex .) II II# Ill showing 33 
2. discs 
.. 3. Abacus. · showing 3, 25 1 
e 
.• 
' 
~ ~ 
1::: Ql 
~ ~ \r) V) ~ ~ ~ 
'0 ~ ~ ~ ~ ~ \j 
~ ~ · ~ ' J:::::: ~ !C.-' 
' ' 
. 
~ ~ ~ rg ~ ~ I~ ~ 
I ~ 
g p 
' ~ ~ ~ 
• F g 
' 
4. Adding Hachine 
5. Number Chart 
/d JtJ ._5?,1 !ft! ftJ /t! /t! f/J tj'c::J / tlt1 
v // ..z l .31 .YI ...:?/ !I /I /I ~/ 
b2 /C:Z. c.?:2 .._1.2 /oZ. .. I-;;2. t.2 /o2 f';z Jtf.)__ 
& / 3 o?.3 
3.? 
.t/3 ..3:7 /d 73 /.? /.2 
' J/1 G~ 
o2-f' y ;j 1-1' /I 1/ fy 
'I' ; -'I 
I -6 - c2 0 .3'-2- f/ -..:--:3- t .. F p /.3- y.:f-~ 
' fit st It r.2? 5? /t Yt !'t ? /t. 
;1 ,;21 .?/ ~7 
S/ t7 // f'/ !'/ 
e r- ~~ ;// .?~ t F 7/ II !.I I ;I c2,/ ' ~ ?f' .1/f .?J' 6! /f f1 f7 
(/ I f .:z.f 
I 
--
~- --
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6. Dial Telephone 
7. Tallying Devices 
8. Automobile License Plates 
9. Street Numbers 
6. Pages for More Information 
1. Brueckner, Leo J. and Foster E. Grossnickle, How 
to Hake Arithmetic Meaningful, Philadelphia: John C. ltlins-
ton Co~, 1947, pp. 24-29. 
2. Bus1vell, Guy T •• , William A. Brownell, and Le.d"'.a're 
John, Daily Life Arithmetics, Book I, Boston: Ginn and Co. 
1940, p. 345. 
3. Strayer, George D. and Clifford B. Upton , Social 
Utility Arithmetics, Book I, New York: k nerican Book Co., 
1939, p. 148. 
4. vfueat, Harry ~., Psychology and Teaching of Arith 
metic, Boston: D.C. Heath and Co., 1937, pp. 64-101. 
7. Enrichment 
History of Number System 
Our number system vJas invented in 738 A.D. by the 
Hindus, a.nd brought to Europe by Arabs. Hence, the name 
Hindu-Arabic. 
A device that was used i n early times f or number vms 
~- the abacus. An abacus is a device that consists of a ser-
ies of parallel wires or rods fastened in a wooden frame. 
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There are beads which are moved along each rod. The posi-
tion of each rod represents a certain place. 
The ancient Egyptians, Greeks, Babylonians, and Ro-
mans had various kinds of abaci. Today, the Japanese and 
Chinese use a counting device based on this pattern. 
One reason vrhy the abacus found such great favor among 
early people was due to the fact that the abacus enabled 
the operator to hold numbers i n their places. Zero had not 
been invented, so computation based on place value ~oras pos-
sible only through us~ of the mechanical abacus. On the 
abacus the rod performs the same function that zero per-
forms ih ~ a "l:Iri tten number. A vacant space shows that there 
are no groups of a given value to record and the place is 
empty. The rod holds the place. 
The necessity in modern business of computing vii th 
large nULnbers has led to the abandonment of the abacus in 
favor of more efficient methods. 
fry reference to 604, the four basic principles that 
underlie our number system can be identified: 
1. Each place in the number has a value or 
base of ten. 
2. The 10 symbols--1, 2, 3, 4, 5, 6, 7, 8, 9, 
and 0 are used to indicate the frequency of 
any value. Thus, in the above nQmber there 
are 6 hu_~dreds, no tens, and 4 ones. 
- 17 -
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3. The ratio of the values from left to right 
is 10 to 1, and from ri ght to left is 1 to 10. 1 
Hence, the system is a decimal system. 
4. Zero is used as a place holder when there is no 
frequency t o record in a pl ace in a number . 
Thus, in 6o4, 0 holds the tens place, shovring 
that there are no tens to record in the number . 
J8 . Evaluation: 
I Test on associating numbers Hri tten in \vords with 
!1 numbers 1-·rri tten in figures. 
Four 
Four 
Forty 
Forty 
I 
)1 
(1. ) Find the answer in column B that matches the 
one in coh.1..rnn A. 
A B 
thousand, four a . 4o,oo4 
thousand, forty b . 4,oo4 
t housand, four c. 4,040 
thousa..nd, f orty d . 4o,o4o 
(2. ) Give many blackboard and paper exercises in 
writing in figures the follmving : 
(3. ) 
1 . seventy t housand, seven hundred 
2. seventy thousand, seven 
3. six thousand six 
4. sixty thousand six 
vlrite in fi gures the numbers from: 
eighty thousand five hundred 
t o 
- 18 -
seventy 
eighty thousand five hundred ten. 
(4.) Test ability to bridge hundreds. 
\'lri te by hundreds to 1331, be ginning 631, 
731, etc. 
(5.) Test ability to bridge thousands--
1679; 1779; 1879; 1979; _; __ ; . _,
2379; . . _, __ , 16,530; 17,530; 18,530; 
19 ' 530; . ___ , . ___ , ___ ; 23' 530 • 
(6.) Pupils should be able to read and write such 
numbers as the fo1lo\rlng: 
49,897 
9,091 
6,001 
57,009 
801 
2,398 
4o,o4o 
4,oo4 
- 19 -
7,020 
10,010 
6,105 
50, 550 
B. Interpretation and Elaborative Development of 
Textbook Presentation of Addition: 
1. Title and Page NQmber in Text 
Revie1.v of Third- Grade Addition 
Adding Money 
Test in Addition 
2. Basic Ideas for the Pages 
Page 
9, 12 
107 
138 
a) It is the textbook author's purpose to re-
vievr the basic combinations of addition. 
b) Longer collli~ addition is started. The 
i dea of addition is extended to the 
thousands' place. 
3. Readiness Requirements: 
Before a child is ready for vmrk in column 
a ddition, he should be given pr actice in hi gher decade 
addition. Each higher decade combination represents an 
opportunity f or the pupil to extend his kno~>rledge of the 
basic combinations which he already kno~;rs. 
4. Suggestions for Approach: 
On page 9 in the textbook , the author .has 
given a practice list of 100 addition facts. If the pupil 
encoQnters 16 ~ 3, he should recognize its r elation to 
6 ~ 3 as 9; therefore, 16 ~ 3 is 19. The child must be 
able to respond to higher decade facts i mmediately just as 
- 20 -
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they respond to basic facts. For excunple: 
6 16 26 36 46 56 66 76 86 96 
-=.3. u !__} .:!_1 .:!:_.3. =-.3. !....3. .:!:.....3. .:!:.....3. :!....3. 
Each is derived from a basic fact from whi ch it may 
be quickly inferred. In this type of example, the SUJll 
\vill be in the same decade as the first addend. L'Yl the 
example to the right, 25 ... 7, the su.rn -vrill be in the de-
cade above the first addend. 
Figher decade facts are constantly used in column 
7 
addition. Even in the short column to the right, 8 , we 
6 
have to use 15 .,. 6 if we add dmmward, and 14 + 7 if we 
add up\vard. In each case the sum is a two figure number. 
In this example, it is necessary to add an unseen two-
figure number to a seen one-fi gure nmnber. This is knovm 
as adding by endings. 
To add three or more one-figure nun1bers, we must be 
able to add a seen number to an unseen number. 
Example : 
6 
3 
8 
Adding do\qrrward, it is necessary to think 9 and add 
a seen 8 to an unseen 9. If the addition is up\·..rard, the 
~· unseen is 11, a t\vO-figure number to vJh~ch a. seen 6 is 
added. This involves adding by endings. 
- 21 -
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Adding by endings is also known as hi gher decade ad-
dition. 
On page 12, the author has given a group of addition 
problems f or addition practice: 
In order to develop the idea of carrying tens in ad-
dition, the pupil must understand: 
1. the basic combinations 
2. teens are one ten and so many ones 
3. tens are added like ones 
4. Like groups, just as like things are added 
together. 
Column addition should be taught as a direct out-
gr01vth of these understandings. A concrete example 1.-rill 
help to clarify this. 
In Chelsea i•Te have the following number of business 
places : 
Beauty shops 
Cleaning-dyeing 
Launderies 
Shoe Repair Shops 
Tens Ones 
52 
37 
24 
.....l3. 
14 6 
Each of these nmnbers may be analyzed into two kinds 
of groups one of ,,rhich is a multiple of 10 . The follovling 
detailed form is therefore justified: 
52 = 50 (Tens) ... 2 (Ones) 
37 = 30 1' 7 24 = 20 1' 4 
33 = ....3Q 1' .....3. 
130 ... 16 
- 22 -
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lOvlS: 
But a group of 16 ones may be analyzed into tens and 
?2 
~4 
....ll 
146 
The foregoing may be illustrated with sticks as fol -
Let 
Let 
# 
I 
stand for each ten 
stand for each one 
Let I ~ stand for each group of ten- ones conver-
ted into 'a/ten. 
Tens Ones Tens ·~ Ones 
5 2 IIIII/JIII I I I I 
3 4 II Jill 1 1! 11 !1 2 )/I/ 1/1 I I 
_J_ _]__ 1/JIJ/ Ill 
llt 6 ' llr . .. 6 
The pupil i<TOUld begin to add d mvnr.var d and \vould see 
that 9 .. 7 is 16 ones, vThich is 1 ten and 6 ones • The 
6 ones are put dmm in the one's column and the 1 ten is 
- 23 -
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added to the tens ' column to make 14 tens. When he adds 
enough tens to get ten or more tens in the ansv·rer, we 'vri 
and read it as a hund~ed or a hQ~dred and so many tens. 
This is checked by adding up,·lCl;rd. 
On page 138, the author has given a test in addition 
v-Thich involves problems that involve three-place addends. 
An example of a problem on this page follmvs: 
Th H 
8 
5 4 
6 6 
T 
~ 
6 
9 
8 
6 
1 
u 
6 
9 
5 
3 
8 
2 
3 
The adding of numbers of higher orders, as the above, 
is carried out in exactly the same way . Ln each case, a 
full expl~nation of the process involves the analysis of 
each addend into groups according to the number system. 
Th H T u Th H T u 
56 50 6 
49 40 9 
865 800 60 5 §g 90 ~ 80 
5462 5,000 400 60 2 
.6613 5, 000 .. 1,200 + 380 + 33 
Theprocess of transformation takes place: 
- 24 -
5000 + 1200 t 380 ... 33 = 
5000 + 1000 = 6000 200 + 300 = 500 
80 t 30 = 110 
3 = 3 
6613 
This will help the children to see the 3 tens carried 
to the tens' column, the~ hundreds carried t o the hundred 1 
col~mn, and the 1 thousand carried t o the thousands ' 
column . 
In adding U. S . money, we proceed as we did in adding 
whole nrunbers, placing decimal points in the correct 
places . VIe place the numerals representing cents and 
dollars in the proper columns. 
5. ~~terials and Devices 
1 . Grouping such objects as chairs, coins , but-
tons, toothpicks, and circular discs . 
2 • Adding Ivfachine 
3 . Clipping of such items as weather reports , 
advertisements, tables, diagrams, graphs , maps , and 
bank statements . 
l~. Notion Picture and Films 
a . Addition Is Easy 
b . What Is Four 
6. Pages for More Information 
1. Brueckner, Leo J . , and Foster E. Grossni ckle, 
How t o Hake Arithmetic :Meaningful. Philadelphia: J ohn C. 
- 25 -
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Winston Co., 1947, pp. 202-241. 
2. Bus-vrell, Guy T., \iilliam A. Brovmell and Lenore ! 
John, Daily Life Arithmetics, Book I, Boston: Ginn and Co., 
1940, pp. 54-129. 
3. Strayer, George D. and Clifford B. Upton, 
Social Utility Arit~~etics, Book I, New York: A~erican 
Book Co., 1939, pp. 49-82. 
4. \1heat, Harry Grove, Psychology and Teaching of 
Arithmetic. Boston: D.C. Heath and Co., 1937, pp. 258-297. 
7. Enrichment 
Classroom activities involving addition of large 1 
nu~bers: 
a. Computing room attendance for month and year. 
b. Computing the supplies used in the room. 
c. Making change for lunch. 
8. Evaluation: 
Revie1.v Test. 
1. Hi gher Decade Addition ,,ri th Bridging 
19 24 17 26 15 28 
...:...1 ... 6 ...:!...2.. ...:!...2.. + 8 __:!_3.. 
25 19 21 18 16 25 
__:t__2_ 
....i....2. -L..2. --L.2 -L..2. __u 
27 14 17 29 12 11 
... 6 ... 8 
....:!......3. ..i2± ~ -..:!:....2. 
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2. Test in Column Addition: 
9 2 6 5 9 
" ' 2 8 9 7 8 
e 5 5 3 7 2 
....§ 
...2. __2± ~ ...2. 
7 8 6 7 6 
3 2 5 4 8 
1 7 7 6 1 
_2, ~ 2 _2 _2. 
3. Practice in Carrying: 
78 37 97 63 
64 19 90 24 
46 23. ....§.3. ...3.2. 
648 403 671 482 
ill. 5'21 296 5.22. 
5893 6843 4813 4956 
4852 2987 5'628 12i3._ 
42 408 1248 8 
e 5671 1246 672 9 384 26 9 12 \ _ 9 7 56 1468 ~ ___E2. ~ ...2§3. _m. ..... 
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C. Interpretation and Elaborative Approaches and 
Procedures for Developing Subtraction 
1 . Title and Page Numbers 
Subtraction Facts 
Subtraction Practice 
• • • • • • • • 
. . . . . . . . 
Subtracting Thousands • . . . . . . . 
2. Basic Ideas for the Pages 
Page 
10 
13 
141 
a.) I t is the author's purpose to review the 
basic subtraction facts 
b .) To extend the ideas of subtraction to the 
thousands' place and of taking and using. 
3 . Readiness Requirements 
In order to understand the process of subtract-
ion of t housands, the children should have had pr a ct ice 
in subtracting hundreds, tens, and ones. The child :nust 
understand that subtracting thousands is an extension of 
subt racting hundreds. 
4. Sugges tions for Approach 
On page 10 of t he textbook, t he author has 
given a r eview list of subtraction facts. These must be 
revievved and must be t horoughl y familiar to t he child so 
t hat if he encounters 29-3, he knovTS that 3 from 9 is 6 , 
r ' and i mmediately knO'\•!S the ansvTe r i s 26 . 
Higher de cade subtraction involves 2 t ypes of' 
examnles In t he first r l a~~ f'a11 p ;mnm1 P.S in 1•Jhi cb t h e 
- 28 -
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remainder is in the same decade as the minuend •• for ex-
ample, 29-3. In this type, the subtraction involves a 
key subtraction fact. Thus, the example 29-3 involves 
the key fact 9-3. Other decade examples based on this 
are: 
19 39 
-3 .=.3. 
49 
-3 
59 
-3 
69 
-~ 
-
79 
.:1 
89 
-3 
--
99 
.::l 
The pupil should learn to give the remainder in such ex-
amples, by seeing at a glance, that the remainder is in 
the same decade as the minuend. 
In the second class are the types in which the re-
mainder is in the decade below the minuend, for example, 
22-8 . 'I'he procedure for this type of example is like 
that used for teaching the bridging of the tens, except 
that the change of the decade is in the opposite directio • 
Thus, the key fact in the example is 12-8. The pupils 
should see that this fact is involved in the follm·ring 
examples in higher decade subtraction. 
32 
-8 
42 
-8 
52 
-8 
62 
-8 
72 
-8 
82 
-8 
92 
-8 
1tJhen he has revim.red these and is thoroughly familiar 
with them, subtraction can be done more rapidly, and 
easily. 
On page 13, t he author has given a group of subtract-
ion problems for subtraction practice. In order to de-
vela the understandin for the type of problem shovln on 
29 
\, 
\ 
this page, the child must understand: 
1. the subtraction facts 
2. hundreds as so many tens, and tens as so many 
ones 
3. hundreds and tens are subtracted like so many 
ones . 
Compound Subtraction: 
This type of subtraction implies that one of the 
figures in the number above is smaller than the corres-
ponding figure below. 
A classroom example vrill help to explain this: 
Nary's lunch this morning cost 27¢. She gave me 
50¢. Ho'\AT much change did Hary receive? 
The algorism for this problem looks like this: 
The method used in this compound subtraction pro-
blem is decomposition. To solve this problem by decomp-
osition, the thought pattern is as follo'\ATS: 
Since 7 ones cannot be taken from 0 ones, take one 
ten from 5 tens. Think the one ten as ten ones, and add 
these 10 ones to 0 ones to make 10 ones. Then thinlc 7 one:; 
from 10 ones are 3 ones. Write the 3 in the ones column. 
One of the 5 tens vras used so only 4 remain. No"' think 
2 tens from 4 tens are 2 tens. Write 2 in the tens' col-
- 30 -
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umn. 
Using the decomposition method, the facts on the 
follm'ling example are: 
H T u 
7 1 6 
- 2 3 8 4 7 8 
16-8; 10-3; and 6-2 
The '-'rord "decomposition" refers to the fact that 
as preparation for subtracting 1.-re decompose or regroup I 
the number 716 into 7 hundreds, 10 tens and 6 ones. I 
An extension of this method to include thousands 
can be seen in the follm-Jing example of local significance 11 
There are ~,786 children in the pub+ic schools in 
Chelsea and there are 1,897 in the parochial schools. Howl 
many more children are there in the public schools? 
The algor ism loolcs lilm t his: 
TH H T u 
~ 7 8 6 
1 8 9 z 
3 8 8 9 
In using the decomposition method, -....re see that vre 
cannot take 7 ones from 6 ones so \ve must take 1 ten from 
the tens colu~ and add these 10 ones to 6 ones to make 
16 ones. Nm-r, v.re can take 7 ones from 16 ones to make 9 I 
ones. He write this 9 on the units' or ones' column. I 
In the tens column, \'re cannot take 9 tens from 7 tens, so 'l_ 
1ve must borro-....r 1 hundred from the hundreds column, leaving! 
===-==li!===--=== 
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6 hundreds. 'de add t his hundred or 10 tens to the 7 tens 
in the tens column, making 17 tens. 9 tens from 17 tens 
are 8 tens. In the hundreds column, vre cannot take 8 
hundreds from 6 hundreds so we must borrow 1 thousand 
from the thousands column and add this thousand or 10 
hundreds to the 6 hundreds already there to make 16 hun-
dreds. 8 hundreds from 16 hundreds are 8 hQndreds. 1 
thousand from 4 thousand is three thousand. 
5. Haterials and Devices 
1. Using such ob jects as coins, button~ 
sticks , and discs. 
2. Notion Picture and Films 
Borrowing i n Subtraction 
Subtraction is Easy 
3. Practice Cards 
4. Price Lists, menus , and scores. 
6. Pa ges for Hore Information 
1. Bruelmer, Leo J ., and Foster E. Gross-
ni ckle, Hmv to Make Ari tb.nletj._<L,!.~leaningful. Philadelphia: 
J ohn c. Hinston Co., 19lt7, page-s 228-241. 
2. Klapper, Paul, Th~~eaching of Arithmetic I 
New York : D. Appleton-Century Co., 1934, pages 74-291 
3. Morton, Robert Lee, Teaching Arithmetic 
in the_EJementar¥ Sch9ol . New York : Silver Burdett Co., 
- 32 -
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4. v.Jheat, Barry Grove, P~Y..cho~Q.&Y and Te_a_chigg_ 
g,f _ArJ tl}pletic Boston: D. C. Heath and Co . , pages 228-
332 . 
7 . Enrichment 
Classroom activities will help to enrich the 
subtraction program. 
1. Comparing population figures of cities as 
compared to our o~m. 
2 . Practice making change (Toy money may be 
used). 
3. Contests, both individual and team, and 
comparing scores on these. (\,~Jno has the highest score? 
Hou many points did they win by?) 
8 . Evaluation 
Oral 
1. Count baclnrards by 3's thus 
50' 47 , 44 , etc . 
2 . State results of taking each of these 
nmnbers from 34. Thus: 31 , 26, 30 ' 28 
27, 25' 29, and 18. 
Wri t ten 
1 . No Borro-vring 
647 839 467 983 
-32~ -7~~ -254 -261 
- 33 -
2. One Borrovring 
68 76 586 639 
-29 - 68 - 39 -_]1 
3. T\,TO Successive Borrowings 
937 836 ~t4 . 43 ~5 .01 
-259 - 37 .68 - _ . 92 
6551 
- 565~ 
9395 
- .?862 
9930 
-Z623 
3970 
- 59) 
4. Three Successive Borrowings 
9223 
-877_2 
5. Alternate Borro-vJing 
6 . 
9182 
-232~ 
Zero 
$10.00 
::. _1_~. 86 
5674 
-.3.?..?9 
Difficulties 
8286 
-1_347 
in "Minuend 
$50 . 50 
- 4o . 12 
7. Zero Difficulties in Subtrahend 
5830 
-4024 
- 34 -
6014 
-710~ 
\ 
CHAPTER IV 
Multiplication, Division and Fractions 
This chapter is divided into sections which are con-
cerned with; A.) Multiplication; B.) Division; C.) Frac-
tions. For each topic, the textbook pages on which new 
material is presented are listed, the author's objectives 
for these pages are stated, the readiness requirements 
for these new objectives are discussed, suggestions for 
approaches to these objectives are given, and enrichment 
and evaluation material to support these objectives are 
presented with local application to extend meaning. 
A. Interpretation and Elaborative Development of 
Textbook Presentation of Multiplication 
1. Title and Page Numbers 
Multiplication Revievr 
Practice in Multiplying 
Multiplying by 10 
2. Basic Ideas for the Pages 
Textbook 
Page 
20' 21, 22 
42 
115 
a. It is the textbook author's purpose to 
.! revie\AT the fundamental ideas of multiplication b. to 
~ introduce the child to higher multiplication c. to 
nelp the child understand that 1) multiplication is a 
. e 
-.~ 
way of thinking together groups of equal sizes, 2) a way 
of regrouping to find how many tens, and 3) a short 
method of addition • 
3. Readiness Requirements 
a. The children should have learned many 
mul ti.plication combinations in their study of groups 
through taking apart equal groups and putting together 
equal groups. 
b. The children should be familiar with the 
2's, 3's, 4 1 s, and 5's, and many may have discovered the 
facts of the 6's, 7's, 8 1 s and 9's through seeing the 
relationship to the facts already learned. 
4. Suggestions for Approach 
On page 20, the pupil is retaught -vrha t he has 
learned about multiplication 1--ri th carrying in the third 
grade. On pages 2i and 22, this knowledge is extended 
to include carrying twice or multiplying zero and adding . 
a carried number. A concrete example ''rill help to clari-
fy these new processes: If it cost .15 cents for one 
car without a sticker to go over the Mystic River Bridge 
in Chelsea, how much will it cost for three cars to go 
over? The example is stated in the follmv-ing manner: 
The child must understand that when ones are 
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lti lied~ regr ouping a s e t en or a ten 2nd :me may be 
neces s.s ry. Ca r i ng f ·- r these exces s ten s i s c c;.rrying . 
When the r e a re n o ··mes , zer o b .... l d.s the pl2ce. 
I n the exemple above , t 1Mc."' i deas must be es-
t2.blis hed : 
10¢ 
x3 and 
30t 
t heref ·lre : 
Expl c:.n a ti : n: 
5·t 
x3 
15¢ 
J-5¢ 
x3 
45¢ 
oo:t 
2nd + 15~ 
45¢ 
Thre e 5' s a re 15 '· r 1 ten Bnd 5 one s . 
We "iJvrite the 5 ones i n the on es ' pl a ce 2nd c a rry 1 t en . 
Three times 1 ten ere 3 tens and 1 ten carri ed makes 4 
tens, nJhi ch we r: r it e in the tens pl a c e . The chilo. c an 
unders t and th~> t tens are c arr i ed in mult iplic etion j l.J.s t 
e s they 8r e carried in adcliti ~.m . 
An ··,ther type ··Jf pr oblem shovm on thi s 
page i s the f oll t.)Wi n g example: 
308 
x6 
1848 
The child must under s t and. tbat hundreds 
e.re multiplied lil-{e tens end ones . 1(Then rr.;e carry, we 
bE.ndle the xcess t ens . Zer o i s used 2. s E pl ace ho l der . 
308 cen be tl'nught of c..s 300 . The f ollovdng idees mvs t 
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be developed: 
300 
x6 
1800 
and 
Explanation 
8 
x6 
Jtg 
308 
x6 
1B1+S" 
and 
1800 
+48 
lEl+8 
Six 8's are 48 or 8 ones and 4 tens. The 8 
ones are put down under the units column, and the 4 tens 
are carried to the tens column. Six times no tens is no 
tens, plus 4 tens carried are 4 tens. Six times 3 hun-
dreds are 18 hundreds. 
On page 42, the child is given practice pro-
blems in multiplying by tens and ones. The follmving 
example vrill help t o make this nev1 process interesting 
and practical: If it cost .15 for one car, without a 
sticker, to go over the 11ystic River Bridge, how much 
does it cost for 17 cars to go over? 
.15 
xl7 
105 
~~~~55 
Example: 
,15 
xl7 
\'le can develop generalizations: 
develop as: 
.15 and .15 and 
1.~~ xlO 1:5'0 
In other 1.<rords: 
- 38 -
$1.05 
1'1. 50 
.. ~ 
.. 
\ve multiply 15 x 17 (l ten and 7 ones). \rJe multiply .15 
x 7 first. This gives us a partial product of ~1.05. 
1lfe now multiply 15 times l ten. 1 ten times 5 ones 
is 5 tens, and we viTite the 5 in the tens' place. 
l ten times 1 ten is 1 hundred, and we vrri te the 1 in 
the hundreds' place. 
\..Jhen v.Je add the t"~t.JO partial products together, we get 
~~2. 55 or 2 hundreds, 5 tens and 5 ones. 
On page 115, the author has presented a page on multi· 
plication by 10. A concrete example will help to illus-
trate this point. If there are 60 seconds in one minute, 
hmv many seconds are there in 10 minutes? This can be 
presented in the follm.ring vmy: 
6 tens 
xl ten 
6 hundreds 
or 60 
xlO 
6oo 
vJhen ,,.re multiply tens by tens, vre get hundreds or 
hundreds written and read as thousands. 
1,Jhen v.re multiply the numerals, we know the number of 
hundreds in our answer. 
Since there are no tens and no ones in the answer, we 
use hundreds to hold these places. 
The children must understand that we multiply by tens 
just as we multiply by ones. 
Example: If 25 cars go over the bridge in one minute 
hm•T many go over in 10 minutes? 
- 39 -
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25 
xlO 
250 
\ve have no ones in the multiplier, so '\ve put a zero toll 
hold the one's place in the ans\ver. \1le now multiply 25 byl 
1· ten; 1 ten times 5 ones are 5 tens, and we ari te the 5 I 
in the ten's place under the 1. Now, 1 ten times 5 tens 
are 5 hundreds and 5 is written in the hlLndreds place. 
5. Materials and Device s 
1. vJheel Drill 
}fultiply each number on outside of ci r cle by number i 
center of circle. 
2. Grouping sticks and discs together to sho 
groups of hundreds, tens and ones. 
I 
I 
i 
Sample: Group of sticks shm·ring ~-2. 
1!11#1/ !j 
3. Honey (real or play money) can be used for i 
those examples involving dollars and cents. I 
4. Flash Cards - for multiplication facts 
! B:kl 4 
- 4-0 -
5. Games 
a. Winging Wild Geese 
Arrange the nine digits on the black-
board in an angle representing vTild geese in flight for-
mation. 
8 
4 
3 
6 
2 
5 
9 
1 
7 
As a bullet, use any number from 2 to 9, and ~ave the 
pupils name the products in rapid succession. 
b, Naming Factors 
The teacher chooses a multiple as 24 
and asks, "\·Jhat numbers make 24? 11 Pupils respond orally 
. or in viTi ting 6 x 4; h, X 6·, 8 X 3• 
. ' 3 X 8. 
6. Pages for More Information 
1. Bruekner, Leo J. and Foster E. Gross-
nickle , Hovr to Make Arithmetic :tvieaningful . Philadelphia: 
John C. V.Iinston Co., 1947, pages ~43-293. 
2. Klapper, Paul, The Teaching of Arith-
metic. New York: D. Appleton-Century Co., 1934, pp . 292-
308. 
3. :t·1orton, Robert Lee, Teaching Arith-
metic in the Elementary School. New York : Silver Burdett 
- 41 -
Co., 1937, pa ges 258-281. 
4. Thorndike, Edvrard 1 ., The P~chology of 
_. Arithmetic. New York: Hac Millan Co., 1924, pages 122-
140 . 
7. Enrichment 
The following activities can very easily 
be carried on in the classroom and will help to enrich 
the learnj_ng of multiplication. I 
a. Estimating the cost of baskets for Christ l 
mas or Thanksgiving. 
b. Finding the amount and cost of materials 
in school. 
c. Finding amount of lunch and mil k money. 
d. :tvrultiplication situations child will 
meet in life. 
1. How many cents in 5 nickels? 
2. What will 6 five-cent balls cost? 
3 • For 3¢ you can buy one stamp. Hm'>l 
much will 12 stamps cost? 
e. Finding hmv many people can be seated in 
a school hall. 
f. Computing the amount of time spent during 
the year on each school subject. 
I g Computing nwnber of sheets of constructio ~ ~aper needed ~or making calendars, valentines, etc. 
- 42 -
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8. Evaluation 
1. Basic Multiplication Facts 
5 7 6 
6 8 4 
3 
2 
2. One - place multiplier 
tiplicand v.ri th no carrying . 
32 23 31 21 
4 _3. _2 6 
13 11 98 91 
2 _ _2 1 _z 
4 
z 
8 
6 
Hi th tvm- place 
71 
8 
32 
_3_ 
mul-
3. One - nlace multiplier and 3- place multi-
plicand Hith no carrying . 
222 
4 
234 
2 
232 
2 
643 
2 
l.J- . Zero in the mul tiplicand and one - place 
multiplier with no carrying . 
40 
2 
30 
_l 
220 
4 
910 
_2 
801 
__]_ 
601 
___2 
5. One- place multiplier with carrying f r om 
units to tens . 
125 
-.-3. 
146 
2 
324 
4 
615 
_2. 
728 
__3_ 
6. One-place multiplier with carrying fr om 
tens to hundreds. 
561 
4 
450 
_.2 
772 
~ 
-43-
871 
8 
271 
_2 
~ 
e 
7. One-place multiplier • ..vi th carrying in 
more than one place. 
125 289 786 432 593 964 
_5 4 _ _3 6 _2_ _i 
8. Hutiplication by 10 
25 433 l.fo5 47 20 
10 10 10 10 10 
9. Two-place multiplier without carrying. 
232 106 14 23 711 
_3_3. 2 22 J.g_ _M_ 
10. T\<To-place multiplier with carrying. 
921 Y-6 43 963 
75 72 84 22 
B. Interpretation and Elaborative Development of 
Textbook Presentation of Division. 
1. Title and Page Number 
Sharing by Dividing 
Some Tricky Division 
Zeros in the Answer 
2. Basic Ideas for the Pages 
Textbook Page 
37 
61 
62 
a. ) It is the textbook's author's p~ITpose to 
present a review of third-grade division b.) to extend 
what has been learned to include dividing hundreds and 
thousands by ones c.) to impress the idea of sharing so 
that children can discover hundreds and thousands are 
- 4lt -
divided like tens and ones. 
3. Readiness Requirements 
a.) The children should have learned many 
division combinations in their study of taking apart equa 
groups. 
b. ) By this time, the child should have 
learned hm·r to divide by tens and ones, using the long 
division form because situations requiring short division 
occur rarely in actual experience. 
4. Suggestions for Approaches 
On page 37, the author has presented a page 
of sharing by dividing in 1-·Jhich t he divisor is not con-
tained in t he first figure of the dividend. The under-
standing to be pr esented is that hundreds are divided 
l ike tens and ones. A classroom example ~orill help to 
clarify this: VJe have 4 groups of children working on a 
social studies unit. A package of paper containing 164 
sheets is to be equally divided among the four groups 
for this purpose. How many sheets will each group receivE:? 
The example looks like this: 
41 
4 )Ibl+ 
The child must remember that in the division of hun-
dreds, it is sometimes necessary to regroup hundreds into 
so many tens. 
164 is to be divided into 4 equal narts. 
-45-
164 is 1 hundred, 6 tens, and 4 ones. 
~'l e can see that r,re do not have enough hundreds to 
have groups of sheets as large as lOO. each for each class 
group. 'fle must regroup 164 as 16 tens and 4 ones so that 
-r..ve can divide. ~·Jhen 1..re divide 16 tens into 4 groups, 1:fe 
have 4 tens in each group . \iJhen v.re divide 4 ones into 
4 equal groups, we have 1 one in each group . \•Je nm.; have 
4 tens and 1 one or 41 in each of 4 equal parts. This 
follovTS 4f 1 
J/!1/11/ I 
can be illustrated as 
J/ I 
Jii/JI)/ I 
L/ / -9' 
1/ II II I I ##d 
The children may have had some experience ·vii th un-
even division in concrete situations. A problem situatio 
1.vill help to develop meaning and insight. If Alice has 
19 cents to buy 6-cent candy bars, how many can she buy? 
Hmv much money did she have left? 
If ·He divide 19 cents into 6 equal groups, vve get 3 
and 1 left over. 
6~ 
18 
1 
-46-
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>:Je think, "How many 6 1 s in 19?" 
It · vJill not go evenly. \:Je think back. ·There are 6 three. 
in 18. \'Jri te three in the quotient. Iviul tiply 6 X 3. 
Write 18 under the 19. Subtract 18 from 19 = 1. 
Compare remainder \vi th the divisor. It must be less than 
the divisor . ~'!e say there are 3 6 1 s in 19 and 1 left 
over. 
Uneven division is a preparatory step for the next 
process in which the child finds it necessary to deal 
with intermediate remainders. In our class, 4 girls have 
a club. In the treasury of the club, there is • 56. Ho-vr 
much did each girl pay? 
Dividing 56 into 4 equal parts may be shovm concrete-
6 
I I I I/ /v ly. 
We divide the tens into 4 equal parts of 1 ten each. 
PI II II PI 
We put the 1 ten left over with the six ones and have 
16 ones to be divided into Lf- equal parts. 
IIIII Ill/! III/I I 
t/ I I I I ~ve have 1 ten and 
!/ I I I I 4 ones or 14 in I 
II I / / I each of 4 equal I parts . 
11 I I / / 
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vie 'tvri te t hese results as follovrs: 
.14 
4 r:?b 
4 
Ib" 
16 
First, v:re divide 5 tens into 4 equal groups. "\'Je have 
1 ten i n each group . 
We wr ite 1 i n t h e ten s place in t h e quotient. 
There is 1 ten left over to combin e with the 6 ones. 
1:Je have 16 ones to be divided into 4 equal groups. 
There are 4 of them. He Hrite t he 4 i n the ones place. 
~:fe lmow t hat each girl gave . 14 t o the treasury. To 
check this problem, vie would multiply '\vha t each girl gave 
(quotien t) times the number 1;Jho gave (divisor) to get the 
full amount (dividend ) . 
A toll taken on a certain day showed t hat 1629 cars 
had gon e over the Mystic River Bridge i n 4 hours. Ho\<T 
many cars \•rent over the bridge in one hour? 
After the children understand intermedi ate remainders 
t h ey sh ould be able to handle both i n termediate and final 
remainders 1.·ri th zeros in the quotient. Th i s is the type 
of problem shown on pages 61 and 62 of the textbook. 
Example: 
4 ) -it~-~-.r 1 
16 
2 
0 
========~============================~c9~====================~======== 
28 
-r 
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This can be illustrated as .follmvs: 
--rj 1/ 
#II $/##//)/$$ if ///////// 
Vihen 1ve try to divide 1 thousand into 4 equal groups, 
.., re find that -vre can not, so 1ve must consider 16 hundreds. 
Then '''e eli vide 16 hundreds into 4 equal groups, and vle 
get 4 hundred in each group • 
. ~1$§# 
/1/ljf# 
#//# 
j/;{/1/ 
4 X 4 : 16 
'.'.Jhen 1,ve try to divide 2 tens into 4 equal groups, \ve 
can not, so we must combine these 20 ones with the 9 ones 
~.,re have to . give us 29 ones - but n2. tens. 
29 ones divided into 4 equal groups is 7 with 1 left 
over. 
/Ill/;/ /IIIII/ //III/I 
The .final picture looks like t his: 
I 
0 
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1/11/11 / 
{/ 
j /1//1 / 
; // ///I 
//// /1 / 
/ // / /// I 
4 X 4 : 16 4 X 0 : 0 
1629 
7 X 4 : 28 + 1 = 29 
5. Materials and Devices 
1. Notion Picture 
Heaning of Long Division 
2. Flash Cards 
Front Back 
6 )3Q I 6 ) 3g I 
3. Taking apart groups of sticks 
!Ill 
4. 1:'fheel Drill 
• , 
Divide each number on outside of circle by 
number in center of circle. 
6. Pa ges for Nore Information 
1. Bruelmer, Leo J ., and Foster E. Gross-
nickle, Hov-T to Make Ari t11rg_~ti c r•1eaningful. Philadelphia: 
J'ohn C. Vinston Co., 19l.J-7, pages 243-294. 
2. Klapper, Paul, The Teaching of Arithmetic 
New York: D. Appelton- Century Co., pages 309-320. 
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3. 1<1orton, Robert Lee , 'I'eaching .Arithmetic 
in the Elementar¥ School. New York : Silver Burdett Co., 
1937, pages 281-321. 
4. ~vheat, Harry Grove, Psychology and Teach-
ing of Arithmetic. Boston: D. C. Heath & Co., 1937 , pages 
361-371. 
7. Enrichment 
This phase is developed through many activ-
ities carried on in the classroom. 
1. Finding t he cost per pupil of ice cream 
for classroom party. 
2. Sharing materials such as paper, pencils , 
crayons, books, equally with children. 
3. Finding the cost per pupil of the supplie 
used . 
4. Discussing the use of division in carry-
ing out everyday activities outside of school. 
a. sharing money 
b. buying goods 
c. sharing materials 
8. Evaluation 
I Basic Division Facts 
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Bnstnn Universit't 
~chooi of Education 
, Ub(a 
II. Division - no carrying 
7)147 
III. Division - carrying in one place - no 
remainder. 
2) 52 3)'?1r lt)) 04 5) 185 
6) 966 8) 1048 9)1269 
IV. Division- carrying in two places - no 
r emainder. 
2) 734 3)465 lt) 576 5)875 
7) 7966 9)1548 8) 56976 
V. Division - Final remainders. 
5) 846 6) 7897 7)9469 
VI. Zero Difficulties 
a. Zero as final figure in dividend 
2) 4-70 3) 970 lt) 8580 5) 8650 
6 ) 84D 6)8460 7) 998 7) 9310 
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I 
J 
I' 
b. Zero in middle of dividend . 
2)406 5) 609 6) 7004 4) 8o45 
7) 2807 7) 8080 8) 8007 9) 4509 
c. Zero i n quotient only . 
2)81I+ 3)327 5) 5'35 6)643 
7)71I+ 7)1+235 8)486tj: 9) 9639 
C. Interpretation and Elaborative Development of 
Textbook Presentation of Fractions . 
1 . Title and Page Number 
Understanding Fractions 
Equal Fractions 
Comparing Fractions 
2 . Basic Ideas for the Pages 
Text book Page 
82 
86 
87 
a.) It is the author's purpose to organize 
the child's ideas of fractions . 
b.) To extend them to include those under-
standings that pertain to the fraction as one or more of 
the equal units of a single 'l.vhole . 
3. Readiness Requirements 
a . ) The understandings of fractions are de-
veloped through the early grades by means of concrete 
meaningful experiences. 
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~' 
~ e 
b. ) The systematic study of parts is intro- . 
duced in Grade fou~ after children have established an 
enlarged understanding of 1-.rhole nmnbers. 
4. Suggestions for Approach 
The children can discover that vlhen an object 
is divided into 3 equal parts, . (or 4 parts, etc.) , each 
part is called one-third, and the sum of the parts makes 
the v.rhole. 
In vTri ting fractions, t wo ideas should be es-
tablished: 
' 
2- the number belovr the line tells us the num 
ber of equal parts into v,rhich the U.1'li t has been divided. 
The use of circles and squares can help the 
child to u:rtderstand fractions. 
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I 
\~ 'l 
I 
I I _L J_ 
r i ! I 
.J_ _L _j_ _L 
I ? J" f jl ! . 
_!. I I I I I _j_ 
_j_ 
-'-
f) f 1' ? f j7 r ;/ 
Charts indicating fractional parts may be colored by 
the children to illustrate understanding. 
I 
\ 
I _L 
3 3 
Fill i n 
I 
0 
Fill i n tv!O-thirds. 
_l I I 
-
t (. 
' 
Fill i n one-sixth. 
I 
_L I ~
-
-(:, b t 
Fill in two-sixths. 
I I 
- -
: 
{, t 
., ti 
-·-
I 
' 
.. 
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The r e l E.t i · nship bet ,_, .. en fr ;:.ctions must be estP b-
lished . 
= 1 1 2/4 f 
Which W(1l..Ud y ou rather have? 
~ vf e.n 
or ange? 
re:mge? 2/ 4 _f an ura.nge ? 
4 / 8 of El1 
The tee.c her can demonstrate thc t 
3/6 uf c:n 
-,f an 
r ange are eq_ue:.l par t s . This same thing c an be a cc om-
plished. ,., ith f;D ( the r bj ec t, suc h c_::s c:.n 8l)- l e End us i ng 
a d iffe rent fr ecti .ln . 
v.rhic h wou~d y uu rather have? 
{ _f an appl e - r 2/ 8 ~r an a p l e ? 3 / 4 Jf n apJle 
t - 2/ 8 
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o/ 4 = 6/8 
. Rec -gnition _)f Differenc e i n the s i ze r,f p ::o r ts. 
:=:.trips )f p2.per 1 2 i nche s 1 ·ng , 2nd tmif ur m in 
o.Tidt h may be d i v i d e d i n t o hc.l ves , t h i r d s , f ourths, e nd 
s ixths , a nd e ach pa.rt c an be Dc.med : 
I 
-
3 
J 
-;; 
I 
--;- ' 
'; 
I 
c2-
J 
--
I 
7 
I 
_L 
3 
-
I 
I I 
!/- . 71 
_j_ I 
t I t 
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_ I_ 
3 
;l 
I 
__j_ 
-h t 
4 
j 
II 
I 
I:Jhich is larger: 1 or 1 ? 
3 lf 
\·!hich is smaller: l or 1 ? 
b lf 
·Jhich is large st: 1 . 1 1 ? 
b ' 3 y: 
T.-Jhich is s 1allest ~ 1 1 1 1 ? 
b 2 3 J+ 
5. Haterials and Devices 
1. Charts - can be used to compare or denote 
equal parts. 
2. · Motion Pictures 
Introduction to Fractions 
Parts of Things 
Simple Fractions 
i:.Je Discover Fractions 
1:Jha t .re Fractions 
3. Ob j ects - such as a pples, oranges, candy 
bars, rectangular sheets of paper - 1.•lhich may be cut 
i n to equal parts. 
4 . Measuring cup graduated to shov.rhalves, 
thirds and quarters. 
5. Ticker tape, ribbon or string Hhich may 
be folded and cut into equal parts. 
6. Pages for Nore Information 
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1. Bruekner , Leo J . , and Foster E. Gross-
nickle, How :!::.9.. -~1!?:~_1?_ Ar~ thm~tic __ Ne_anin_g_f:y.l Philadelphia : 
J ohn C. Hinston Co., 19lf-7, pages 294-349. 
2 . Klapper, Paul The Teaqhi~_2f 4rithmetic 
Ne\v York. : D. Appleton-Century Co., 1934, pages 334-3l~2. 
3. l'-'Iorton , Robert Lee, Teaching_}.rj_ thmetic 
in the Elementar__y_ Scho9l New· York : Silver Burdett Compan · 
1937, pages 321-346. 
4. v!heat , and Teach -
ing of Arithmetic Boston: D. C. Heath & Co., 1937, page 
373 -~-23 . 
7. Enrichment 
1. Using every day experiences such as: 
a. Sharing an ob j ect, such as a cookie, 
apple, or orange equally among 4 children. 
b. Sharing blackboard space. · 
2. Helping the children to understand meas-
urement 
a. 6 i n ches is Hhat part of a foot ? 
b. 1,:.Jhat part of a foot is an inch? 
c. What part of a yard is a foot? 
d. 1Jhat part of a year is a month? 
e. What part of a week is a day? 
- 59 -
8 . Evaluation 
A. Basic Equivalents of I:Ihole Numbers 
~ 1 
-
or or 
e 2 1+ B" 
1 = or or j It -~ 
1 = or or 3 6 12 
1 = or or If B" Ib 
1 
-
or 
- 5' Io 
B. Basic .Dquivalent f acts of most commonly used 
unit fr actions 
l 
-
or or ) 
2 ~ b -rb' 
1 
-
or or 
3 b 9 1 2 
1 = or or 1+ E 12 Ib 
1 
-5 10 
1 = 
e b 12 
1 = 
E Ib 
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D. Shade the section of each figure as in-
dicated belo-vr it: 
7 
1 
I 
-v 
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_l 
II I I 
'i I II I 
I 
il I 
[f 
of like denomine.tions 
1
! I c. Groups of fractions 
il 
·~ expressed in higher terms: il 1 = or 
!I e 3 b 12 
2 = or ~ I 
3 b 12 
'I 
l or II = II 3 b 12 ll 
1 = or I l+ B" 12 
I 2 = or l+ E 12 
3 = or l+ B" 12 
4 = or IL E 12 I 
1 
- . b 12 
2 = 
II 
b 12 
1 = 
i/ 
E lb 
II 
2 = 8 lb 
3 = E Ib 
4 = B" Ib 
5 -
E - Ib 
6 = 
L B' Ib 
li I 
- 62 -I 
I 
I 
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